SUMMARY
Judkins1) for the treatment of atheromatous obstruction of the femoral artery was introduced in modified form by Gruntzig2)-8) for the treatment of coronary artery disease. This method can effectively reduce highly stenotic coronary lesions and provide early recovery of ischemic but viable myocardium.
Exercise Tl-201 myocardial scintigraphy has been widely used for the evaluation of regional myocardial ischemia. Non-invasive visualization of myocardial ischemia yields useful information on both the presence and localization of stenotic coronary artery lesions. In addition, the results of therapeutic interventions can be evaluated by this method. The purpose of the present investigation was to quantitatively assess the effects of transluminal coronary angioplasty (TCA) in exercise Tl-201 myocardial scintigraphy.
METHODS

Patients
Fifteen patients (3 women and 12 men) with critical coronary artery stenoses were studied both before and within 1 week after TCA. They ranged in age from 31 to 60 years, with a mean age of 48 years. All patients had angina pectoris and ST-segment depression in the exercise electrocardiogram (ECG). They had 70% or greater obstruction of at least one major coronary artery. Thirteen patients had single-vessel disease; 1 had doublevessel disease and 1 had triple-vessel disease. Five patients had a history of previous myocardial infarction including ECG changes. In 13 patients, the acute results of TCA showed a reduction of the critical coronary artery stenoses by more than 30%.
Coronary arteriography Selective coronary arteriography using Sones technique was performed immediately before and after TCA in all patients. The lesions in the left anterior descending (LAD, 11 patients), left circumflex (LCX, 1 patient) and right coronary artery (RCA, 4 patients) were found suitable for TCA, and the procedure was performed within a week. Pre-and post-TCA angiograms were interpreted by at least 2 experienced cardiologists who were not directly involved with the scintigraphic studies.
Exercise Tl-201 myocardial scintigraphy Exercise Tl-201 myocardial scintigraphy (TMS) was performed 3 days before and 4 days after the TCA using an arm-assisted step test9) with continuous monitoring of leads V4-6 and, when necessary, of additional limb leads. Work loads ranged from 50 to 200 watts with a mean of 110 watts. tricular segments and the obstructed coronary arteries were determined as follows: abnormalities of the postero-septal myocardial area to RCA or LAD coronary artery disease; septum and anterior wall to LAD lesions; inferior with RCA disease; posterior segment with RCA or LCX lesions and posterolateral with LCX lesions. Determination of Tl-201 washout factors (WF) The washout of Tl-201 from the myocardium was determined over the region of maximum Tl-201 uptake (ROImax) as the ratio of count rates 1 hour and 3-4 hours after exercise (ctrt1,2) and immediately after exercise (ctrt0), carefully adjusting the same site in the same view.
where, WF1,2 are the washout factors at 1 hour and 3-4 hours after exercise, respectively.
Determination of vitality index (VI)
The VI is the ratio of the average count density in the ROI to the region of maximum uptake in the same image. This parameter was derived from the image obtained immediately after exercise. A region was considered abnormal if its average count rate was less than 85% of the average count rate for the maximally dense region of the same image; i.e. suggesting myocardial ischemia or fibrosis. VI is calculated as follows:
For the patients with successful TCA, VI was determined visually in all ischemic segments. These ischemic segments were compatible with areas nourished by the "stenotic" coronary artery. For the 2 control patients (unsuccessful TCA), all 9 segments were calculated and 6 representative segments (anterior, apical, septal, inferior, posterolateral and posterior) were demonstrated. For the anterior segment of both groups, the lesser value of segments 1 or 2 ( Fig. 1 ) was taken; the lesser value of segments of 2, 5, or 8 was taken for the apex. The same sites were carefully compared before and after TCA.
Regions of previous myocardial infarction were also included for the calculation of VI, because scintigraphic defects do not necessarily imply the presence of myocardial fibrosis or scars.
Determination of the Tl-201 redistribution factor (RDF) The RDF represents the relationship between Tl-201 redistribution in the ROI 1 hour and 3-4 hours after exercise (RDF1,2) and the distribution of Tl-201 immediately after exercise. These parameters were expressed as (Fig. 2 ). Exercise TMS was performed with a work load of 110 watts. At 4 min during exercise, the patient complained of chest pain; an ST-depression of 2mm was seen in the ECG. Exercise was halted after 5 min. Initial Tl-201 scans revealed a lack of activity in the septum and a marked decrease of Tl-201 concentration in the apex and anterior wall. Delayed images showed a late accumulation of Tl-201 in anterior and septal segments (Fig. 3a) .
The 80% LAD lesion was dilated to 20% (Fig. 2) . After TCA, the patient performed an exercise test without any symptoms. The Tl-201 scans immediately after exercise showed almost normal perfusion (Fig. 3b ).
Quantitative analysis of these findings compared with pre-and post-TCA, are shown in Fig. 4 . 1 min of exercise, the ECG showed an ST-depression of 2mm in leads V4-6; angina pectoris appeared after 3 min. Exercise was terminated after 3 min 30sec. Tl-201 scans 5 min after exercise revealed complete absence of tracer in the inferior, posterolateral and posterior segments (Fig. 5a ). No redistribution was noted 1 hour after exercise. However, a marked redistribution in the inferior and posterior segments was noted 3.5 hours after There are no significant changes in washout factor (WF), measured pre-and post-TCA. However, a marked increase of perfusion after the procedure is shown by the vitality index (VI) and therefore, a significant decrease in the redistribution factor (RDF) was observed after TCA. Fig. 7 . Quantitative analysis of Tl-201 images of Case 2. The marked improvement in myocardial perfusion was noted after TCA which appears as an increase in the vitality index (VI) in the inferior and posterior segments and a significant reduction in the redistribution factor (RDF). 
DISCUSSION
Percutaneous transluminal coronary angioplasty TCA is the non-operative dilatation of critical coronary artery stenosis using a balloon catheter system.2)-5) This procedure can effectively dilate highly stenotic coronary lesions mechanically and it provides immediate recovery of the ischemic but viable myocardium. Preliminary short-term results are promising as for the cases in our study.5),8),11)
Gruntzig et al5) reported that the average luminal obstruction was reduced from 84 to 43% (p<0.001) and the average pressure gradient from 58 to 19mmHg (p<0.001) in 32 patients; our results (83 to 36%, p<0.001) are similar.
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Heart JN ovember 1983 Tl-201 myocardial scintigraphy Myocardial imaging using TMS is widely used in the diagnosis of coronary artery disease and the evaluation of aorto-coronary bypass surgery, especially in questions of bypass graft patency.12)-17) Currently, Tl-201 myocardial scintigrams are interpreted visually and qualitatively. However, there are many factors which limit subjective interpretations and evaluations. images was reported to be only 67% among 4 experienced investigators.19) Therefore, quantitative analysis is recommended to correct observer bias. The sensitivity of Tl-201 myocardial images, incorporating analog and computerized scintigrams, ranges from 68 to 95% with a mean of 81%. The specificity is between 84 and 100% with a mean of 94%.18)-23) Although there is obviously no difference in specificity between analog and computerized imagings, the sensitivity of computer-assessed imagings is superior to that of analog images. In addition, the sensitivity is influenced by the location of coronary artery stenosis.22) The sensitivity is highest for LAD lesions (89%), decreasing to 78% and 48% for RCA and LCX lesions, respectively. Our group comprised 11 LAD, 5 RCA lesions, and 1 LCX stenosis.
Reproducibility The reproducibility of the exercise Tl-201 myocardial scintigram was 
